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20« 107468 

I IIIOI IIIll IIHipijlll! jllil gllfl lllfl IJlfl IHIIJIll HII 


HOU 17/ 02 , 19/02 , 21/00, 25/00, 
29/04, 49/12, 61/00; 


Hna3MeHHBlfi HCTOHHHK 3JieKTpOHOB 

H3o6peTeHHe othochtch k o6jiacTH ra30pa3paflHfcix BBicoKOBaicyyMHBix 
(P < 0, 1 Ila) ycrpoHCTB h npeAHa3HaHeHO pjvs. pa6oTBi b KanecTBe KaTOAa Mom- 
hbix reHepaTopHbix JiaMn (HanpHMep, KaroA reHepaTopa CBH-KOJieGairaH), a 
Taidce b cocTaBe hctohhhkob hohhbdc nyHKOB, b HacraocTH, b coeraBe TaKHX 
KOCMKraecKHX sjieicrpopaKeTHBix ABHrareneii, KaK nna3MeHHO-HOHHBiH ABHrarenB 
(TMJX) (KaTOfl - HeHTpanH3aTop TMJX). 

H3BecTeH KaTOflHBiii 6jiok, coflep^camim 3aKHK>HeHHBie b repMeTHHHBifi 
Kopnyc ayroBOH AHa$parMHpoBaHHBiH hojibih KaroA c ycTpoftcTBOM noAa^ffl rasa 
h npoMeacyTOHHbiH aHOA [1] . 

.HyroBoft pajpaA Mexfly TaKHM KaroAOM h KaKHM-jra6o bhciuhhm aHOAOM 
(npn pa6oTe KaroAa b cocTaBe TEAR BHeniHHM aHOAOM aBJiserca nna3Ma hohho- 
ro nyHKa) 3 a>KnraeTC5i npn npoieaHKe nepes nonocTB KaTO^a noeroaHHoro pacxo- 
Aa pa6onero Tejia (HHepTHBie rasBi, napBi pTyra, Aesira). Bbicokhh pecypc h hhs- 
khh ypoBeHB sHeprosarpar npeAonpeAejiHJiH HcncwiBsoBaHiie Aamioro ycrpoHCT- 
B a b KanecTBe TpaAHijHOHHoro h npaKTiraecKH eAHHCTBeHHoro rana HCTOHHHKa 

3JieKipOHOB PJUL XOJIJIOBCKOrO ABHraTeH* (CUJS) h 

BMecTe c TeM, npHMeHeHHe noAo6Horo KaTOAHoro 6noKa b cocTaBe Xoji- 
jioBCKoro ABHraTejia (CUJX) cymecTBeHHO orpaHHHHBaeT bosmojkhocth iiobbi- 
nieHHfl nojiHoro xsroBoro KTIfl ABHraxejia. BiryTpeHHaa npoTHBopeHHBOCTB 
npoijeccoB renepamni sapaaceHHBix wrim b npmcaTOAHOH 9 6jiacTH paspw 
npHBOAHT k He6jiaronpnHTHOMy pacnpeAeneiraio noTeHAnajia b npocTpaHCTBe 
aHOA- KaTOA, HenpoHSBOAHTejiBHOMy noBBimeHHio ypoBHH sHeprosarpar h k He- 
onpaBAaHHO 6ojiBinoMy pacxoAy pa6onero Tena nepes hojioctb KaTOAa. YKasaH- 
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HBie HeflOCTaTKH, o6yCJIOBJieHHBie HH3KOH 3$<i>eKTHBHOCTBK) HOHH3ai|HH Hefi- 

TpajiBHLix axoMOB b CTOJi6e pa3pxRa npn MajiBix pacxoflax h hh3koh TeisinepaTy- 

pe SJieKTpOHOB, CHEDKaiOT KOHKypeHTHOCnOC06HOCTL XoJIJIOBCKOrO ABHraTejM 

(CTIJX), HaH6ojiee apKo npoflBJuracB b nepcneKTHBHOH o6jiacTH MajiBix txt (F < 
30 mN). 

AHanorHHHBie HeflocTaTKH, xotb h b mchbiiich Mepe, npncymH h Karo^y- 
HeHTpanH3aTopy IMfl. 

Hh3Khh ypOBekB 3Hepro3aipaT b coneTaHHH c bo3mo3khoctbK> nonyHeHHK 
CTau;HOHapHoro ajieicrpoHHoro nynica co 3HaHHfejn>HBiMH TOKaiviH (I > 1 A) h bbi- 

COKHMH lUIOTHOCT^LMH TOKa IipHBJieKaiOT BHHMaHHe K nepCIieKTHBaM HCnOJIB30 

BaHHH ^yroBoro AHa<|>parMHpoBaHHoro nonoro Karo^a b mohjhbix reHepaTopax 

3JieKTpOMarHHTHBIX KOJie6aHHH pa3JIHHHBIX THHOB. 

H3BecTeH nJia3MeHHBifl hctohhhk ajieicrpoHOB (ITH3JI) Ha ocHOBe o6pa- 
meHHoro ayonna3MaTpoHa c AyroBBiM nojiBiM KaTO^OM [2]. 

TaKOH hctohhhk coaepacHT 3 aioiioHCHHBic b repMeTHHHBiH Kopnyc .nyro- 
boh AHa(J)parMHpoBaHHBifi nojiBift KaTOA c ycTpoficTBOM noflaHH ra3a h ycTaHOB- 
jieHHBie Me^K^y bbixo^hbimh OTBepcTiraMH KaTOfla h Kopnyca coocho c hhmh 
npOMe»yTOHHBra h rjiaBHBiS KOJiBijeBBie aHOflBi, a Taicace BHyTpeHHHH h BHeni- 
hhh KOJiBu;eBBie noniocHBie HaKOHeHHHKH c pacnoJioaceHHBiM Meayjy hhmh hc- 

TOHHHKOM MarHHTOflBHHCyiljeH CHJIBL KOHCTpyKTHBHO BHeiHHHH nOJHOCHBIH Ha- 
KOHeHHHK COBMemeH C maBHBIM aHOflOM, a BHyTpeHHHH nOJHOCHBIH HaKOHeHHHK 

coBMerneH c npOMe^cyTOHHBiM aHO^OM. TaKHM o6pa30M 5 noniocHBie HaKOHeHHH- 
kh Haxo^HTCJi nofl noTeHipiajiaMH c oBMemeHHBix c hhmh aHOflOB. 

Pa3pjm b AaHHOM hctohhhkc KOHTparnpOBaH oTBepcTHeM b npoMeacyTOH- 
hom aHO^e h chjibhbim HeoAHOpoflHBiM MarHHTHBiM nojieM b npocrpaHCTBe Meac- 
ffy aHo^aMH, r^e h AocraraeTCJi MaKCHMajiBHaa CTeneHB HOHH3aipiH ra3a. H3BJie- 

HeHHe 3JieKTpOHOB H3 06pa30BaBHieHCH nJia3MBI npOH3BOflHTCH Hepe3 OTBepCTHe 

b rnaBHOM aHo^e c noMomBio chctcmbi BHeniHHX ajieKTpoflOB. no,no6HBiH IIH3JI 

n03BOJIHeT nOJiyHHTB CTaiJHOHapHBIH 3JieKTpOHHBIH nyHOK CO 3HaHHTeJIBHBIMH 
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T0K3MH (I > 1A) H BBICOKHMH HJIOTHOCTJIMH TOKa. MHHHMaJIi.HI.IH paCXOA Ta3a B 

paccMaipHBaeMOM IM3JI MeHBHie pacxo^a b TpaAHHHOHHOM KaroAHOM 6jioKe, 
oflHaKO bbicokhh ypOBeHB yAenBHBix 3Hepro3aTpaT (nopaAKa 1kBt/A) h HH3Kaa 
3^4>eKTHBHOCTB H3BJieHeHHH ajieKTpOHHoro nyHKa HCKjnoHaioT bo3MO»choctb ero 
npHMeHeHHfl b KanecTBe KaTOAa-KOMneHcaropa XojuioBCKoro ABHrarejw (Cn,Z0 
h KaTOfla-HeHTpanH3aTOpa TMJ\, a TaioKe orpaHHHHBaioT ero npHMeHHMOCTB b 
reHeparopHbix jiaMnax. 

3aflaneH, Ha KOTOpyio HanpaBJieHo H3o6pereHHe, aBJiaerca noBBiuieHHe 
3$<|>eKTHBHOCTH H3BJieHeHHH ajieiopoHHoro nyHKa, a TaKJKe ra3pBOH h aHeprera- 

HeCKOH 3<|)<|>eKTHBHOCTH. 

IlocTaBneHHafl 3aAana peniaeTca 3a cneT Toro, hto b njia3MeHHOM hctoh- 
HHKe 3JieKTpoHOB, coAepacameM BbinojiHeHHBie b BHfle Teji BpameHHH c neH- 

TpaHBHBIMH OTBepCTH«MH BHyTpeHHHH H BHeHfflHH nOJUOCHBie HaKOH eHHHKH C 

pacnoJio>KeHHBiM Me^yry hhmh hctohhhkom MaraHTOABHacymeH chjh»i, a TaioKe 
pa3Men;eHHBie b repMeraHHOM Kopnyce .zryroBOH AHa<i>parMHpoBaHHBiH nojibiH 
Karofl c ycTpoficTBOM noaanH ra3a h BBinoJiHeHHBie b BHAe Ten BpaineHHH c neH- 
TpanBHBiMH oTBep cthjimh npoMemyTOHHBiH h rjiaBHBm aHOflBi, Meacay bbixoa- 
hbimh oTBepcTHHMH KaroAa h Kopnyca coocho c hhmh nocjieflOBaTejiBHO ycTa- 

HOBJieHBI npOMeacyTOHHBIH aHOA, BHyTpeHHHH nOJHOCHBIH HaKOHeHHHK, rJiaBHBIH 
aHOA H BHeiHHHH HOJUOCHBIH HaKOHeHHHK. rJiaBHBIH aHOA BBIHOJIHeH H3 MarHH- 

TOCJia6oro MarepHana h pacnoJio^eH TaK, hto nepes OTBepcrae b hSm npoTeKaeT 
H e MeHee 30% cosflaBaeMoro b npoerpaHCTBe MeacAy hojiiochbimh HaKOHeHHH- 
K aMH MaraHTHoro noTOKa. BHyTpeHHHH h BHeinHHH nomocHBie HaKOHeHHHKH 

SJieKTpHHeCKH COeflHHeHBI C KaTOflOM H HMeiOT noTeHHHan, HpaKTHHeCKH paBHBIH 

noTeHHHany KaroAa. B o6meM cnynae nnasMeHHMH hctohhhk cHa6»eH KOJiBue- 
bbim KOJiJieKTopoM, coeAHHeHHBiM c AonojfflHTejiBHBiM ycTpoScTBOM noAann ra- 
sa. B KOJibHeBOM KOJiJieKTope BBinojiHeHBi OTBepcTHH, o6ecneHHBaiomHe notary 
rasa b npocTpaHCTBO moray hojhochbimh HaKOHeHHHKaMH 3a npeAenH sohbi, Ha- 
xoAHmenca Meacfly yKasaHHbiMH hojhochbimh HaKOHeHHHKaMH h orpaHHneHHOH 


TopijeBtiMH noBepxHocTHMH iiojiiochbix HaKOHeHHHKOB h BHyTpeHHefi noBepx- 
HOCTBK) aHOfla. 

H3o6peTeHHe noncHJieTCJi nepTeacaMH, rae Ha 4>Hrypax 1 ,2 npe^cTaBJieHti 
BapnaHTti BtinojraeHHH IM3JI. 

TlpewiaraeMBiH IM3JI, BBmojironoinHH 4>yHKHHH Karofla ra3opa3p*#Horo 
yerpoHCTBa, coaepxcHT ayroBoii flHa^parMHpoBaHHBifi noJiBiH Karon. (1) c ycT- 
Pohctbom no^aHH ra3a (2), pa3MemeHHBra b repMeTHHHOM Kopnyce (3) (4>ht. 1) 
(26)(27) ($hi\ 2) TaK, hto och bbixoahbix OTBepcraH Karofla (4) h KOpnyca (5) 
coBnanaiOT. Meatfly bbixoahbimh oTBepcTiuiMH ayroBoro nonoro Karoaa (4) h 
KOpnyca (5) coocho c hhmh nocneaoBaTejiBHO ycTaHOBJieHBi KOJiBueBBie npoMe- 

acyTOHHBffl aHOfl (6), BHyTpeHHHH nOJHOCHBIH HaKOHeHHHK (7), KOJIBneBOH KOJI- 

jieKTop (8) c flonojiHHTeJiBHBiM ycTpoftcTBOM noflann ra3a (28), rciaBHBiH aHOfl 

(9) (23) h BHeniHHfi nojnocHBiH HaKOHeHHHK (10). (B cnemiajiBHBix BapHanrax 
KOHCTpyiaiHH npeflJiaraeMoro ITH3JI kojibhcboh KOJiJieKTop c aonojiHHTejiBHBiM 
ycipoHCTBOM noflaHH rasa MoryT oTcyTCTBOBaTB.) BHyTpeHHHH (7) h bhciiihhh 

(10) nomocHBie HaKOHeHHHKH ajieicrpHHecKH coeflKHeHBi (HaKOpoTKO hjih ny- 
tcm 3aMBiKaHHfl TOKa nepe3 nna3My ra30Boro pa3pafla) c KaroflOM (1), HaxoaacB 
npaKTHHecKH noa oahhm noTeHHHanoM c nocJieflHHM. rnaBHBra aHo« (9) ($Hr. 1) 
Moxcer 6bitb BBinoJiHeH b BHfle nonoro HHJiHHApa, BHyTpeHHHH AHaMeTp D 4 (12) 

H flJIHHa L 2 KOTOpOrO npeBBIHiaiOT MHHHMaJIBHBIH AHaMeTp D 3 OTBepCTHH (14) BO 

BHeniHeM nomocHOM HaKOHeHHrnce (10) b 1 - 1,6 pasa. .Hpyrofi BapnaHT bbhioji- 
neHHfl rjiaBHoro aHOAa (23) (*ht. 2) - b BHfle nojioro yceneHHoro KOHyca, 
MeHBinee ocHOBaHHe KOToporo o6pameHo k BHyTpemieMy nojnocHOMy HaKOHen- 
HHKy (7). B 3tom cjiynae BHyTpeHHHH AHaMeTp 6ojiBinero ocHOBamra (24) D 6 h 
BBicoTa yceneHHoro KOHyca H othochtc* k MHHHManBHOMy AHaMeTpy D 3 oTBep- 
cthe (14) bo BHeniHeM noraocHOM HaKOHeHHHKe (10) KaK D 6 : D 3 = 1,3±0,3, H : 
D 3 = 1,3±0,3, npHHeM BHyTpeHHHH AHaMeTp MeHBinero ocHOBaHHfl (25) D 7 otho- 
chtch k MHHHManBHOMy AHaMeTpy OTBepCTHH (16) bo BHyrpeHHeM nOJHOCHOM 
HaKOHeHHHKe (7) D 2 KaK D 7 : D 2 = 1,5±0,5. 


Bo Bcex BapnaHTax KOHCTpyKTHBHoro HcnojiHemifl rjiaBHoro aHO.ua Mar- 
hhthhh noTOK, npoTeKaKMHjKH nepe3 noJiocTt raaBHoro aHOfla 6e3 conpHKOcHo- 
BeHHH c ero BHyrpeHHeH noBepxHOCTbio, cocTaBJweT He MeHee 30% ot co3Aa- 
BaeMoro b npocTpaHCTBe Meac^y noinocHHMH HaKOHeHHHKaMH MarHHTHoro no- 
TOKa. BtinojiHeHHe raaBHoro aHO#a H3 MarHHTocna6oro MarepHajia no3BOJweT 
npaKTHnecKH coxpamrrb Heo6xoAHMyK> KOH<])Hrypain«o pacnpeflejiemwi Beicropa 

MarHHTHOH HUOyKIXHH B HpOCTpaHCTBe MeaCfly nOJnOCHBIMH HaKOHeHHHKaMH BHe 

3aBHCHMOCTH ot reoMeTpHHecKHX napaMeTpoB raaBHoro aHOfla. 

MHHHMajibHBie flHaMeTpBi OTBepcTHfi b KaTO^e (1) d (4), npoMeacyTOHHOM 
aHO^e (6) Di (15), BHyrpeHHeM nomocHOM HaKOHeHHHKe (7) D 2 (16) h BHeniHeM 
nomocHOM HaKOHeHHHKe (10) D 3 (14) othochtcs KaK d : Di : D 2 : D 3 = 1 : 10k : 
50k : 100k, rfle k = 1±0,5; OTHomeHHe bcjikhkhbi 3a3opa Li Meayry nojnocHbiMH 

HaKOHeHHHKaMH (7)(10) K MHHHMaJIbHOMy AHaMeTpy D 3 OTBepCTHH (14) BO 

BHeniHeM nojnocHOM HaKOHeHHHKe (10) paBHO Li : D 3 = 1±0,4. 3a30pbi Meacfly 
KaTOflOM (1) h npoMeacyTOHHbiM aHOflOM (6), a TaioKe Meac^y npOMeacyTOHHtiM 

aHOflOM (6) H BHyTpeHHHM nOJIIOCHBIM HaKOHeHHHKOM (7) COH3MepHMM C MHHH- 

MajibHbiM flnaMeTpoM OTBepcTHa Di (15) b npoMeaeyTOHHOM aHoae (6). 

BbixoAHbie OTBepcTHa (19) KOJibneBoro KonjieKTOpa (8) pacnojioaceHbi 
BHyTpH repMeTHHHoro KOpnyca (3)(27) ($nr. 1,2), MOKfly BHyTpeHHHM (7) h 

BHeHfflHM (10) nOJHOCHblMH HaKOHeHHHKaMH BHe 30HbI HHTeHCHBHOH HOHH3aHHH, 

HaxojpnueHca MejK^y nojnocHbiMH HaKOHeHHHKaMH (7)(10) h orpaHHHeHHofi 06- 

paHjeHHblMH K yKa3aHHOH 30He nOBepXHOCTHMH nOJIIOCHblX HaKOHeHHHKOB 

(7)(10) h raaBHoro aHOfla (9)(23). 

HenocpeflCTBeHHO 3a cpe30M BHeniHero nojnocHoro HaKOHeHHHKa (10), 
npHMbiKaa k HeMy, MoaceT 6bm» ycTaHOBJieH 3KcnaH#ep (17), MHHHManbHbiH 
BHyTpeHHHH flHaMeTp D 5 (18) KOTOporo npeBbiiuaeT MHHHMaJibHbiH flHaMeTp D 3 
oTBepCTHH (14) bo BHeniHeM nojnocHOM HaKOHeHHHKe (10) b 1 - 1,6 pa3a. 

Hctohhhk MaraHTOflBiDKyineH chjibi MoaceT 6biTb ycTaHOBJieH 3a npe^e- 
jiaMH repMeTHHHoro Kopnyca (4>nr. 2). B aaHHOM sapnaHTe KOHCTpyKHHH BHein- 
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HHe Kpaa hojeeochbix HaKOHeTOmcoB (7)(10) bbixoa#t sa npeflenti cocxoamero H3 
flByx nacTeg (26)(27)repMexHHHoro Kopnyca, npiraeM no KpairaeH Mepe Haxo- 
Asmaaca Me»c«y iiohiochbimh HaicoHeHHHKaMH (7)(10) nacxB (27) Kopnyca H3ro- 
TOBJieHa H3 MarHHTOCJia6oro Maxepnajia h, KpoMe Toro, BBinojiHaexca ycJioBHe 
repMerHHHOCTH cxbikob nacxen (26)(27) Kopnyca c nomocHBiMH HaKOHeHHinca- 
mh (7)(10). B cjiynae BbinonHerara HcxoHHHKa ManraxoABHSKyineii chjibi b BHAe 
nonoro HHJiHHApa H3 MarmixoxBepAoro Maxepnajia, hcxohhhk MaranxoABiDKy- 
meg chjibi npHo6pexaex CBoiiCTBa repMexH3Hpyiomero sjieMeHxa h Moacex cxaxB 
nacTBK) repMeTHHHoro Kopnyca. 

Ahoam (6)(9)(23) 3JieicipHHecKH coeAHHeHBi c nonoacHxejiBHBiMH nomo- 
caMH cooTBercTByiomHX hcxohhhkob ajieKTponHTaHHH, oxpnnaxejiBHBie nojiioca 
kotopbix coeAHHeHBi c KaroflOM (1), npuneM npoMeDKyTOHHBra aHOA (6) noAcoe- 
AHHaexca k HCTOHHHKy nHxaHH* nepes orpaHHHHTejiBHoe (6ajuiacTHoe) conpo- 
THBJieHHe hjih ero sKBHBajienr. CrapTOBBiH HarpeBaTejiB (21) o6ecneHHBaex He- 
o6xoAHMyio TeMnepaTypy AyroBoro AHa^pamnpoBaHHoro nojioro KaroAa (1) h 
BCTaBKH (20) H3 MaTepHajia c hhskoh pa6oxoH BBixoAa b momsht saacHraHHfl pas- 
p*Aa. HsojiflTop (22) ($hi\ 2) no3BOJi*ex noAAepacHBaxB repMexHHHBifi Kopnyc 
(26)(27) h HaKOpOTKO 3 aMKHy TBie Ha Hero 3JieMeHXBi KOHCxpyKHHH (b tom HHCJie 
h nojnocHBie HaKOHeHHHKH (7)(10)) hoa npaicxHHecKH paBHBiM noxemmajiy Ka- 
TOAa (1) njiaBaionuiM noxeHnnajioM, npn kotopom cyMMa Bcex BBinaAaiomHX Ha 
AaHHBie 3JieMeHTBi tokob paBHa Hynio. 

rioAana rasa b I1H3JI M03*cex ocyinecxBJiaxBca no OAHOMy, o6meMy xpy- 
6onpoBOAy. Tpe6yeMoe pacnpeAeJieHHe pacxoAOB MeacAy KaroAOM h KOJiJieicxo- 
poM b stom BapnaHTe o6ecneHH B aexca HcmoiSpoM, ycTaHaBJiHBaeMOM Ha bxoac b 
KOJUieKTop. OyHKHHH aonoiepa Moacex ocymecTBJMTB sanpecoBaHHBiH b xpy6Ky 
cxepmeHB, na BHenmeH muiKHApHHecKOH noBepxHOCTH Koxoporo BBinojiHena 
BHHTOBaa KaHaBKa. rasoAHHaMHHecicaa nposoAHMoexB xaieoro aancnepa onpeAe- 
jmexc* reoMexpHHecKHMH napaMexpaMH bhhxoboh KaHaBKH. 


KoHTparapoBaHHe paspw b npewioaceHHOM ycxponcxse nponcxoAHX ne- 
nocpeACTBeHHo na cpese oTBepcTHs(4) b Kaxofle(l) npn saAamm onpeaeneHHoro 
pacxo^a rasa nepes hojiocxb KaxoAa(l). 3MHTXHpoBaHHBie H3 BHyxpHKaxoAHoii 
imasMBi snexxpoHBi ycxopsioxca b npHKaxoAHOM cKaHKe noxeHimana, oSpasyio- 
meMCH b pesynBxaxe KOHxparHpoBamia, ao snepraH nopwa 20-303B, co3 fl aBa* 
rpynny "nepBHHHBix" BBicoxosHeprexHHHBix sjiexxpoHOB, h nonaflaiox b cxpe- 
meHHBie 3JieKxpHHecKoe h MarHHTHoe now bo BHyxpeHHeM npocxpancxBe rjiaB- 
Horo anofla (9)(23) uoqy n o jiiochbimh HaxoHeHHHKaMH(7)(10). BosmncaioinaH b 
3xom npocxpancxBe nnasMa oxpaacaxenBnoro paspaAa (snexxpoHBi abh^xc* b 

OCHOBHOM BflOHB CHJIOBBIX JIHHHH MarHHXHOXO HOJI* Me^T/ HaXOAHIHHMHCH HOfl 

Kaxo^HBiM noxeHHHanoM nomocHBiMH HaKonenHnxaMH, "oxpaacaacB" ox hhx c 
oAHOBpeMeHHBiM ApeH^oM b a3HMyxanBHOM HanpaBneHHH), s^kthbho hohh- 
3 yex axoMBi rasa. Tloxepn na BOsGymuHe oxHoenxenBHO Mann, xaK xax bbicbo- 
6o*AaK>nmecH npn HOHHsanHH "BxopnHHBie" snexxpoHBi o6naAaK>x cpeAHen 
3Hepr H eH nopaAxa lO-lSaB. TaKHM o6pasoM, b hojiocxh rnaBHoro anoAa (9)(23) 
cosAaexcH soHa hhxchchbhoh HOHHsannn, orpaHHHenna* nepeceneHneM nonepx- 
hocxh BpameHHS, o6paso B aHHOH KacaioinHMHCfl BnyxpeHnen noBepxHocxn r*aB- 
Horo aHOAa (9)(23) chjiobbimh jihhhhmh Marnnxnoro hojih c hohiochbimh Haxo- 
neHHHKaMH (7)(10). Tpe6yeMBiH ypoBeHB Aannenns b sxoh sone noAAepaeHBaex- 
c* nyxeM noAann onpeAenenHoro cooxHonieHH* pacxoAOB rasa nepes hohocxb 
K axoAa(l) - nepes bbixoahbic oxBepcxH*(19) KonnexxopaCS) aohojihhxchbhoh 
cHCxeMBi noAann. YMenBineHHe pacxoAa rasa nepes KonneKXO P (8) bh*oxb ao 
nonHoro npexpamenn* noAann rasa b oft** cnynae h P hboahx k cHHacemno 
3<^eKXHBHOCXH » snexxponoB, yMeHBineHHio HSBnexaeMoro na 
BHeniHHH aHOA TOKa h yxyAineHHK, cxaGnnBHOcxn ropenH* paspsAa. TeM He M e- 
H ee b ysxoH oS^acxn H3MeHeHna cooxHonienHH reoMexpHHecxnx napaMexpoB 
I1H3JI BenHHHHBi MarHHXHOH HHAyKHHH, pacxoAa rasa nepes nonocxB xaxoAa h 
HSBnexaeMoro na BHeniHHH anoA Toxa bosmo*cho cymecxBOBanne paspsAa 6es 
noAann rasa b xcnexxop h, ceAOBaxenBHO, b cnenHanBHOM, nacxnoM cnynae 
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B03M03KeH OTK33 ot HcnoJit30BaHHH KOJineicropa flonoJiHHTejiBHOH cHCTeMBi no- 
Aann. 

Ha onTHMajibHBix peacHMax pacnpeAeJieirae noTeHnnajia 3JieKTpHHecKoro 
no** b noJiocTH rjiaBHoro aHOfla(9)(23) TaKOBO, hto 66jiBma* nacxB oSpasoBaB- 
niHXca Ha nepH4>epHH sohbi HirreHCHBHOH HOHH3anHH hohob ycKopaeTca ao 
sHeprafi nopaflKa 10 - 303B no HanpaBJiemno k och paspw h k BBixoAHOMy ot- 
B epcTHio(14) bo BHenraeM hojiiochom HaKOHeHHHKe(lO). 3a npe^enaMH I1H3JI 
ohh 4>opMHpyioT nynoK hohob - hohhbih "octob" cxon6a paspa^a, cosAaBaa 6na- 
ronpiMTHBie ycnoBHa Ana saMBiKairaa sjieicrpoHHoro TOKa Ha BHeniHHH aHOA, b 
to speMH KaK tok Ha rnaBHBm aHOA(9)(23) orparoiHeH MarmrrHBiM noaeM. Ha 
3thx peacHMax ropemia paspa^a tok Ha BHennraft aHOA b 3-5 pas 6ojiBine TOKa Ha 
rjiaBHBra a H OA(9)(23) npn npaKTircecKH paBHBix noTeHAHaaax yKasaHHBix aHO- 
rob. Moiahoctb paspaAa, BBiAeJiaeMaa b nenn npoMeacyxoHHoro aHOAa(6), He 
npeBbunaeT 20% moiahocth, BBiAeaaeMoii b neim raaBHoro aHOAa(9)(23). 

nOTOK HOHOB, ABHJKyiAHHCfl H3 SOHBI HHTeHCHBHOH HOHHSaHHH B CTO- 

pony AyroBoro noaoro KaroAa(l), noAAepacHBaeT H eo6xoAHMBie bcjihhhhbi koh- 
ueHTpaAHH sapaaceHHBix nacTHA, npHKaTOAHoro CKanxa noTenHHajia h TeMnepa- 
Typbi KaTOAa Ha craAHOHapHOM peacHMe P a6oTBi. noBBimeHHaa hpoboahmoctb 
miasMBi b npocTpaHCTBe sa cpesoM rM3JI h bhjiotb ao sohbi KOHxaKxa c BHem- 
hhm aHOAOM o6ycjioBJieHa 6onee bbicokoh TeMnepaTypoH aaeicrpoHOB no cpas- 
H eHHK> c TeMnepaTypoH 3JieicrpoHOB nnasMBi, cosAaBaeMoii b paspwe c TpaAH- 

AHOHHBIM KaTOAHBIM 6JIOKOM. 

npeAOCTaBJiaeMaa npeAJioaceHHBiM TexHHnecKHM pemeHHeM bos- 
mohchoctb ynpaBJiemia BeaHHHnaMH KOHAempaAHH, aneprHH, HHTencHBHOCTBio 
h HanpaBnenneM hotokob sapaaceHHBix HacraH o6ohx snaKOB npeAonpeAeaaeT 
34)4>eKTHBHOCTB AejieHanpaBJieHHoro HcnojiBsosaHHa SoJiBinHHCTBa hs hhx h, b 
KoneHHOM irrore, HOBBie, 6oaee npeAnoHTHTejiBHBie napaMeTpBi rasopaspaAHoro 
ycTpoficTBa b ijenoM. 
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no,n;o6Hafl opraHH3arpDi npoiteccos no3B0JiaeT nonyHHTB paijHOHanBHoe 
HeMOHOTOHHoe pacnpe^ejieHHe noTemmajia nnasMEi, hobbichtb eg npOBOflH- 
moctb 6jiaroflapH yBejiiraeHino TeMneparypBi sjieicrpoHOB bo bcSm npocTpaHCTBe 
Mexapy nojtBiM KaroAOM h aHOflOM h, TeM caMBiM, cymecTBeHHO yjiynniHTL xa- 
paKxepHCTHKH ra3opa3paflHoro ycTpoiiCTBa. 

HcnojiB30BaHHe npeflJio^ceHHoro nna3MeHHoro ncTOHHHiea 3JieKTpoHOB b 
KanecTBe cocTaBHOH nacra (Karofla) reHepaTopa aneicrpoMarHHTHBix KOJie6aHHH 
no3Bona:eT: 

1) cymecTBeHHO chh3htb 3Hepro3arpaTBi h, cooTBeTCTBeHHO, TennoBBi- 
^ejieHHe b KaroflHOH o6jiacTH pa3p*ma; 

2) nojiyHHTB BBicoKHe 3HaneHiM TOKa h njioTHOcra TOKa CTaimoHapHoro 

sjieKTpoHHoro nyHKa; 

3) 3HaHHTeJIBHO yBeJIHHHTB 3(^4)eKTHBHOCTB H3BJieHeHHfl 3JieKTpOHHOrO 

nynKa h sHepreTHHecicyio 3(|><|)eKTHBHocTB; 

4) noBMCHTB ynpaBiweMOCTb h ycTOHHireocTB pa3p«Aa npH hh3kom 
ypoBHe AaBneHHfl (P < 0,0 1 Ila) b npocTpaHCTBe pacnocTpaHeraia ajieirrpoHHoro 
nyHica. 

IlpHMeHeHHe npczyioaceHHoro njia3MeHHoro HCTOHHHiea sneierpoHOB b Ka- 
necTBe cocTaBHOH Hacra (KaTOfla-HefiTpajiH3aTopa) YMR no3BOJiaeT: 

1) noBBicHTB TaroBBiH Kim flBHraTena b pe3yjiBTare co3flamw KaTOflOM- 
HeiripajrasaTopoM flonoJiHHTejiBHOH t*th npn yMeHBniemiH noTepB 3HeprHH h 
pacxoAa ra3a; 

2) noBBicHTB pecypc ycicopaiomero sneicrpoAa HOHHO-onraHecKOH cHCTe- 
mbi sa chSt cHuaceHiw pa3HOCTH noTeHimanoB MejKfly ycKopjoomuM 3JieKTpoaoM 
h njia3Mofi npocTpaHCTBa HeHTpanH3ai^HH HOHHoro nynica; 

3) noBBicHTB ynpaBJiaeMOCTB h ycTOHHHBOCTB pa3p*wa npH hh3kom ypoB- 
He aaBJieHHfl (P < 0,0 1 Ila) b npocTpaHCTBe pacnocipaHeHHa hohho- 
sjieicrpoHHBix ny^KOB, cosflaBaeMBix sjieiopopaKeTHBiM ABHrarejieM h njiasMeH- 

HBIM HCTOHHHKOM SJieKTpOHOB. 
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HcnojiB30Bairae npeanoaceHHoro roiasMeHHoro ncxoHHHKa 3JieicxpoHOB b 
KanecTBe cocxaBHOH nacxn (Kaxofla-K6MneHcaxopa)XojiJiOBCKoro flBHraxejw 
(CII#) no3BOJiaeT: 

1) yBejiHHHTB THiy h TaroBBifi KUJI, ABHraTejM sa cnex coKpameHHK He- 
npoHSBOAHTejiBHtix noxepB 3HepraH b npocTpaHCTBe Kaxofl njiasMeHHoro hcxoh- 
HHKa ajieKTpoHOB - aHOfl XojuiOBCKoro flBHraTenfl (CIIJO; 

2) hobbichxb xary h x*tobbih KIW ABHraxena b pesyjiBxaxe cosflaraw 

HJiaSMeHHBIM HCXOHHHKOM 3JieKXpOHOB flOnOJIHHXeJIBHOH x*rH npn yMeHBmeHHH 

pacxoAa ra3a; 

3) 3$4>eicrnBHo ynpaBJiaxB BejiHHHHOH roiaBaiomero noxeHimaJia Kaxoaa- 
KOMnencaxopa h pacnpeaeneHHeM noxeHimajios b npocxpancxBe BsaHMOAeficx- 
bhh nyHKOB, cosAasaeMBix aHO«oM Xojuiobckoxo flBHraxejw (CITO h roiasMeH- 

HBIM HCXOHHHKOM SJieKXpOHOB; 

4) noBBicHXB ynpaBjmeMocxB h ycxofiHHBOcxB paapafla npn hhskom ypoB- 
H e flaBJieHHa (P < 0,0 1 Ila) b npocxpaHCXBe BsaHMOfleHcxBH* hohho- 
aneKxpoHHBix nyHKOB, cosflaBaeMBix Xojijiobckhm aBHraxeneM (CUff) H njias- 

MeHHBIM HCXOHHHKOM SJieKXpOHOB; 

5) hobbichxb pecypc XojuiOBCKoro flBHraxejw sa cnex HSMeHeHH* Mecxo- 
nojioHcemia h npoxnaceHHOcxH sohbi reHepamm h ycKopemia hohob. 

TaKHM o6pa30M, c homoihbio npewioaceHHoro miasMenHoro HcxoHHHKa 
aneKxpoHOB pemena caMOCoraacoBaHHaa saaana ^ftemmiiaft opraHHsaHHH 
paspasa xpe6yeMBix napaMexpos b pasKHHHBix rasopasp^HBix ycxponcxBax npn 
HH3KOM ypoBHe pacxofla rasa, ManBix 3Hepro3axpaxax h bbicokom Peme- 
Hne saflaHH npHBeno k bo3HHKhobchhk5 xaKHX hobbix cbohcxb, KaK nojryneHHe 
AonojiHHxejiBHOH xhth h HOBBiineHHe pecypca npn pa6oxe b cocxase sneKxpopa- 
KexHBix ffBHraxejien, a xanace bosmoschocxh 3*(^eKXHBHoro ynpasnenHH b&jihhh- 
hoh njiasaromero noxeHUHana Kaxoaa-KOMnencaxopa H pacnpe^eneHHeM noxen- 
HHana b npocxpancxBe BsaHMOfleficxBHa HOHHO-sneKxpoHHBix it/hkob, cosaa- 
saeMBix 3JieKxpopaKexHBiM flBHraxeJieM h ruiasMeHHBiM hcxohhhkom aJieicxpoHOB. 
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OopMyna H3o6peTemw 

1. ttna3MeHHBIH HCTOHHHK 3JieKTpOHOB, BBinOJIHHIOmHH ^yHKipiH Ka- 

TOfla rasopaspnAHoro ycTponcTBa, coAep^aiAHii B&inojraeHHBie b BH«e Ten Bpa- 

m eHM c i^eHTp 3JIBHBIMH OTBepCTIMMH BHyTpeHHHH H BHenfflHH nomocHBie Ha- 

KOHeraHKH c pacnoJioaceHHtiM Mewpy hhmh hctohhhkom MarHHTOABirayiHeH 
chjibi h pasMemeHHBie b repMeTHHHOM Kopnyce AyroBoft AHa$parMHpoBaHHBiH 
noJiBiH KaTOA c ycTpoHCTBOM noAann rasa, a TaioKe ycTaHOBJieHHBie Meac^y co- 
ochbimh bbixoahbimh oTBepcTHHMH KaTOAa h Kopnyca BBHIOJIHeHHBie B BHfle Ten 

BpameHH* C I^eHTp aJIBHBIMH OTBepCTHHMH HpOMe3KyTOHHBIH H rJiaBHBIH aHOflBI, 

OTJiHHaiomHHCH TeM, hto MeacAy bbixoahbimh oTBepcTHHMH KaTOAa h Kopnyca. 

COOCHO C HHMH HOCJieflOBaTeJIBHO yCTaHOBJieHBI npOMeJKyTOHHBIH aHOfl, BHyT- 
peHHHH nOJHOCHBIH HaKOHeHHHK, maBHBIH aHOfl H BHeiHHHH nOJUOCHBIH HaKO- 

HeHHHK, rjiaBHBiii anon bbhiojihch hs M arHHTOCJia6oro MaTepnajm h pacnonoaceH 
T aK, hto nepes oTBepcrae b aeu npoTeKaeT ne MeHee 30% cosAasaeMoro b npo- A. 
cTpaHCTBe Meacjry hojiiochbimh HaKOHenHHieaMH MaraHTHoro noTOKa, a rayipeH- / 

fflffl HBHeHIHHH HOJUOCHBie HaKOHeHHHKH SJieKTpHHeCKH COeflHHeHBI C KaTOflO^. 

2. Hctohhhk sneKTpoHOB no h.1, OTJiHHaiomHHca T eM, hto oh cHa6aceH 

KOJIBHeBBIM KOJIJieKTOpOM, COeflHHeHHBIM C flOHOJIHHTeJIBHBIM yCTpOHCTBOM HO- 

A aHH rasa, b KOJiJieirrope BBinojiHeHBi oTBepcTHH, o6ecneHHBaioinHe noAany rasa 
b npocTpaHCTBO MeHcny hojiiochbimh HaicoHeHHHKaMH. 

3. HCTOHHHK SJieKTpOHOB HO H.H.l HJIH 2, OTJIHHaKHHHHCH TeM, HTO 
MHHHMaJIBHBie AHBMeTpBI OTBepCTHH B KBTOfle d, HpOMeacyTOHHOM aHOAe Di, 

BHyTpeHHeM hojiiochom HaKonenHHice D 2 h BHenmeM hojiiochom HaKOHenHmce 
D 3 cBHsanBi cooTHoineHHeM d : D,: D 2 : D 3 = l:10k:50k:100k, me k = 1±0,5, a 
oTHOineHHe bcjihhhhbi sasopa L, Mew iiojhochbimh HaicoHeHHHKaMH k mhhh- 
MajiBHOMy AHaMeTpy D 3 araepcna bo BHenraeM hojiiochom HaKOHeHHHKe paBHO 
L,:D 3 = 1±0,4. 
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4. HCTOHHHK 3JieKTpOHOB HO II.II.l HJIH 2, OTJIHHaK)IHHHC5I TeM, HTO 

rjiaBHbifi aHOfl BBinojmeH b BHfle nonoro nHJiHHApa, BHyTpeHHHH AHaMerp D 4 h 
AJiHHa L 2 KOToporo othocatch k MHHHMantHOMy flHaMeTpy D 3 OTBepcnra bo 
BHeniHeM nojnocHOM HaKOHeHHince KaK D 4 : D 3 = 1, 3±0,3, L 2 : D 3 = 1,3±0,3. 

5. HCTOHHHK 3JieKTpOHOB no n.n.l HJIH 2, OTJIHHaiomHHCfl TeM, HTO 

maBHtiH aHOfl BBinojmeH b BHAe nonoro yceneHHoro KOHyca, MeHBinee ocHOBa- 
HHe KOToporo o6pameHO k BHyTpeHHeMy noniocHOMy HaKOHeHHHKy, BHyrpeHHHH 
AHaMeTp 6ojn>mero ocHOBaHH* D 6 h BBicoTa H KOHyca oTHOcaTca k MHHHManB- 
HOMy AHaMeTpy D 3 OTBepcrH* bo BHenmeM hojuochom HaKOHeHHHKe KaK D 6 : D 3 
= 1,3±0,3, H : D 3 = 1,3±0,3, BHyTpeHHHH AHaMerp MeHtmero ocHOBaHH* D 7 _ot- 
hochtcs k MHHHMajiBHOMy AHaMerpy OTBepcxiw bo BHyrpeHHeM nomocHOM Ha- 
KOHenHHKe D 2 KaK D 7 : D 2 = 1,5±0,5. 

6. HCTOHHHK 3JieKTpOHOB HO H.H.1 HJIH 2, OTJIHHaiOIHHHCH TeM, HTO hc- 
tohhhk MaraHTOABH^ymeH chjibi y cTaH ob neH sa npeaejiaMH repMeTHHHoro ko P - 
nyca, BtmojiHeHHoro H3 MarHHTocjia6oro MaTepnana. 

7. Hctohhhk 3JieKTpoHOB no n.n.l hjih 2, oTJinnaionmHca TeM, hto hc- 
tohhhk MarHHTOABH^ymeii chjibi BBinojmeH H3 MarHHTOTBepaoro MaTepnana b 
BHiie nonoro nHJinnflpa h xBUflercs cocraBHBiM sjieMenroM repMeTHHHoro ko P - 
nyca. 

8. Hctohhhk sjieKrpoHOB no n.n.l hjih 2, oTJiHHaiomHHca TeM, hto Ha 
BHemneH CTopoHe BHenraero nojnocHoro HaKOHeHmnca ycTaHOBJieH 3Kcnaimep, 

MHHHMaJIBHBIH BHyTpeHHHH AHaMeTp D 5 KOTOpOFO npeBBimaeT MHHHMaJIBHBIH 

AHaMeTp D 3 oTBepcTiw bo BHeinHeM hojuochom HaKOHeHHHKe b 1 - 1,6 pasa. 


1 




<Ptit: 2 
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H01J 17/ 02 , 19/02 , 21/00, 25/00, 
29/04, 49/12,61/00; 

IIna3MeHHBIH HCXOHHHK 3JieKTpOHOB 

Pe<j)epax 

H3o6peTeHHe othochtch k o6jiacTH ra3opa3p*mHBix BbicoKOBaKyyMHWX 
(P < 0, 1 Ila) ycTpoficTB. TexHHHecKHM pe3yjiBTaTOM jmjraexca noBBiineHHe 3$- 
4>eKTHBHOCTH HSBJieHemw sjieKxpoHHoro ir/HKa, a xaiOKe rasoBOH h SHeprexirae- 

CKOH 3(|)<J)eKXHBHOCXH. IIJiaSMeHHHH HCXOHHHK SJieKXpOHOB COflepHCHX BBIHOJI- 
HeHHbie B BHfle TeJI BpameHHS C HeHTpaJIBHBIMH OXBepCXHflMH BHyTpeHHHH H 

BHeniHHH nojiiocHBie HaKOHeHHHKH c pacnojioaceHHbiM Meaqry hhmh hcxohhhkom 
M arHHTOflBH3Kymefi chjibi h pasMemeHHBie b repMexHHHOM Kopnyce ayroBOH 
flHa^paiMHpOBaHHBiii hojibih k&tor c ycxpoficxBOM noAaHH rasa, a xaiOKe ycxa- 
HOBneHHBie ueyKffy coochbimh bbkoahbimh oxBepcxHHMH KaTOfla h Kopnyca co- 

OCHO C HHMH BBHIOJIHeHHBie B BHA6 TeJI BpameHHK C HeHXpaJIBHBIMH OTBepCTHH- 

mh npoMeacyTOHHBia h raaBHBiH aHOflti. Meacay bbixoahbimh oxBepcxHHMH Kaxo- 
m h Kopnyca nocJieflOBaxenBHO ycxaHOBJieHBi npoMeacyxoHHBiH aHOfl, BHyTpeH- 
HHH nOJUOCHBIH HaKOHeHHHK, KOJIBHeBOH KOJIJieKTOp, riiaBHBIH BHOA H BHeiHHHH 

nomocHBiH HaKOHeHHHK. rjiaBHBiH aHOfl BBinoraeH H3 MarHHTOCJia6oro Maxe- 
pnajia h pacnonoacen xa K , hto nepes oxBepcxne b hSm npoxeKaex He Me H ee 30% 
cosAaBaeMoro b npocxpancxBe Meacay hojuochbimh HaKOHeHHHKaMH MarnnxHoro 

HOXOKa. BHyXpeHHHH H BHeiHHHH HOmOCHBie HaKOHeHHHKH 3JieKXpHHeCKH co- 

eflHHeHBi c KaxoAOM. B o6me M cir/nae nnasMeHHBiH hcxohhhk cHaGaceH KOJiBHe- 

BBIM KOJIJieKXOpOM, COeflHHeHHBIM C AOHOJIHHXeJIBHBIM yCXpOHCXBOM HOflaHH Fa- 

3 a. B «eBOM KOJineKXope BBinonHeHBi oxsepcxH*, o6ecneHHBaioiHHe noaany 
rasa b npocxpaHCXBo Meacfly hojuochbimh HaKOHeHHHKaMH. 7 3.n.$-JiBi. 2 hjiji. 
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